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METHOD FOR RECORDING AND REPRODUCING INFORMATION AND DEVICE FOR THE SAME 



BACKGROUND OF THE INVENTION 



1 . Field of the Invention 

The present invention relates to a method for 
recording and reproducing information utilizing a 
work function variation of a recording medium to 
record information, and a photoelectric or thermo- 
electric effect to reproduce information, and a de- 
vice for the same. 



2. Description of the Prior Art 

There have been proposed the following meth- 
ods for recording and reproducing information: 

(1 ) A method for magnetically recording and 
reproducing information wherein portions being lo- 
cally magnetized in a predetermined direction on a 
magnetic recording medium are formed by means 
of a magnetic head to record information, while the 
information is reproduced by detecting an arrange- 
ment pattern in the magnetized direction by means 
of the magnetic head. 

(2) A method for optically recording and re- 
producing information wherein a pit pattern having 
microscopic unevenness is formed on the surface 
of a recording medium to record informa tion, while 
the information is reproduced by applying a light 
beam onto the surface of the recording medium 
and detecting the pit pattern based on the intensity 
of the reflected light. 

(3) A method for magneto-optically recording 
and reproducing information wherein heat is gen- 
erated by applying a light beam onto a magneto- 
optic recording medium to which a magnetic field 
is being applied, which functions to locally lower 
coercivity of the medium whereby portions being 
magnetized in a predetermined direction are 
formed on the basis of the magnetic field to record 
information, while the information is reproduced by 
applying a light beam onto the magneto-optic re- 
cording medium and then detecting the arrange- 
ment pattern in the magnetized direction on the 
basis of the difference in angle of the oscillating 
axis, for example, Kerr effect of the reflected light. 

However, many drawbacks have existed in the 
conventional methods mentioned above. The meth- 
od for magneto-optically recoring and reproducing 



shortcoming that materials suitable for the record- 
ing medium are considerably limited. On the other 
side, when information is reproduced, the magnetic 
method requires a magnetism to electric current 

s conversion, the optical method requires a light to 
electric current conversion, and the magneto-op- 
tical method requires a light to electric current 
conversion. Therefore, processing of regenerative 
signals becomes complicated thereby suffering 

10 from noise influence. 

There is another known recording method in 
which a particle beam is irradiated onto a recording 
medium to implant or stick the particle (element) 
thereof to the recording medium for generating a 

is composition change thereof, whereby recording 
can be performed (refer to Japanese Unexamined 
Patent Application No. SHO 58{1983)-222453). 

However, in order to erase information record- 
ed by utilizing the composition change in such a 

20 method, it is necessary to etch the surface of the 
recording medium by applying an electron, ion. or 
neutral particle beam thereto, to sputter-etch the 
overall surface thereof for restoring the original 
composition state, or to heat the recording medium 

25 to evaporate the particle stuck to surface thereof or 
to diffuse it thereinto. This results in such a 
drawback that the recording medium will deterio- 
rate by repeatedly performing the recording-eras- 
ing process. 

30 

SUMMARY OF THE INVENTION 

An object of the invention is to provide a metri- 
cs od for recording and reproducing information being 
free from the problems mentioned above. 

Thus, according to the invention, there is pro- 
vided a method for recording and reproducing in- 
formation comprising the steps of irradiating an 
40 electromagnetic wave or an electron beam onto a 
recording medium, the recording medium being 
made of a material whose work function can vary 
according to a structural change thereof caused by 
the irradiation of the electromagnetic wave or elec- 
45 tron beam, to locally vary the work function of the 
medium thereby recording information on the basis 
of a distribution pattern of the work function varied 
portion, and reproducing the information by detect- 
ing the distribution pattern on the basis of a dif- 
fif? ference in photoelectric or thermoelectric effect be- 
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optic recording medium. Accordingly, there is a 
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cording medium does not require specific magnetic 
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or optic properties which have been indispensable 
in a conventional method whereby selection of a 
material for the medium can be made in a larger 
range so that it becomes possible to improve the 
productivity and lower the production cost of an 
information recording and reproducing device to 
which the method of the invention is applied. 

Further, since reproducing is performed on the 
basis of the difference in photoelectric effect or 
thermoelectric effect, that is, on the basis of the 
amount of electrons emitted from the recording 
medium, the problem of noise which have occurred 
frequently upon converting physical signals in the 
conventional method can be overcome or reduced. 

In addition, selecting a material whose work 
function can reversibly vary makes it possible to 
repeatedly perform the recording-reproducing pro- 
cess in a simplified manner without deterioration of 
the recording medium. 

it shouid be noted that when a device lam; 
nated with a conductive layer capable of directly 
detecting a photoelectron or thermoelectron as 
electric current from aforesaid recording medium is 
used in the method of the invention, reproducing 
can be performed in a more simplified manner 
without using a separate detector such as a 
photomultiplier or the like. 

Therefore, the present invention provides a de; 
.vice for recording and reproducing information 
comprising a recording layer consisting of a re- 
cording medium made of the aforesaid material, 
the recording layer being laminated with a detect- 
ing layer for detecting an electron emitted from the 
recording medium. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Figs. 1 through 13 illustrate an embodiment 
of the invention. 

Rg. 1(a) is an explanatory view showing a 
reproducing principle. 

Fig. 1(b) is a graph showing a variation of 
detected current in relation to Fig. 1(a). 

Figs. 2 through 4 are explanatory views 
showing recording principles, respectively . 

Figs. 5 through 8 are explanatory views 
showing reproducing principles, respectively. 

Figs. 9 through 12 are sectional views illus- 
trating respectively devices for recording and re- 
producing information. 

Fig. 13(a) is an explanatory view showing a 
state of the device shown in Rg. 12 when the 



DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

The recording medium used in the invention 
s consists of a material whose structure can be 
changed by irradiation of an electromagnetic wave 
such as a visible radiation, an ultraviolet ray, an 
infrared ray, an X ray or the like, or of an electron 
beam so that work function thereof varies. The 
to structural change in this case means a microscopic 
change in phase structure without substantially 
changing the composition, and includes, for exam- 
ples change of crystalline structure, a generation 
of defective portion, and the like. 
75 Such a material adaptable to be used for the 

recording medium includes an alloy made of more 
than two kinds of metals (B, C. N. P. or S may be 
included) selected from, for example. Li, Be, Al, Si, 
Ti, V, Cr. Mn, Fe, Co. Ni, Cu, Zn. Y, Nb. Mo, Te, 
2C dm Ag i Ta t w if, Pt, Au. Hg. Th ; Dy : Ho : or Th: a 
ceramic made of Fe 2 0 3 . TiO, Th02. MoSi 2 , Sn02. 
Zr0 2 . LiTa0 3 , YgAIsOs. Y 3 FesOi2. BaTiOa. KTaOa, 
LiNb0 3 . BazNaNbsOis. Bh 2 Ge0 2 o. or the like; and 
a semiconductor made of Si, Ge, AIP, GaP, GaAs, 
25 InP, ZnSe, or the like. 

Among them, it is preferable to use a material 
whose structure can reversibly change. An example 
of such a material is a Te alloy or an In alloy in 
which crystal-amorphous phase change can occur 
30 reversibly. A preferable example of the Te alloy is 
that made of Te and one or more materials se- 
lected from Se, Sb, As, Ge, Bi, and In. Such Te 
alloys include TeSe. TeSb, TeSbAs. TeGeSb, 
TeGeAs, TeSbln, TeBi, or the like. On the other 
35 hand, preferable In alloys, which are made of In 
and one or more mate rials selected from Se, Sb, 
TI, and Co. include InSe, InSeTICo, or the like. 

The aforesaid materials usable for the record- 
ing medium may be prepared by a known method 
40 such as a melt growth, sintering, sputtering or 
chemical vapor deposition method. 

According to the invention, recording, repro- 
ducing, and erasing information can be performed 
by irradiation of the aforesaid electromagnetic wave 
45 or electron beam. This irradiation can be effected 
in an atmospheric air or a specific gas such as N 2l 
0 2 , H 2 , He, Ne, Ar t Kr, HCI, HF. SiH*. A1CI 3 . or the 
like, or in a vacuum. Each of the recording, re- 
producing, and erasing processes may be per- 
50 formed in a different atmosphere. 

In the present invention, reproduction of re- 
corded information is performed by utilizing a pho- 
toelectric or thermoelectric effect. In the case 
wHorp thp photoelectric effect is utilized, the re- 

'.-.Grainy 'n^aium. -i L-y > i^itfciniy *;»tA.ti wi , 
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emitted to exterior with a suitable detector such as 
an electrode and current amplifier or an electron 
detector. In the case where the thermoelectric ef- 
fect is utilized, the thermoelectrons generated by 
heat caused by irradiation of the energy beam is 
detected in the same manner as described above 
so that the reproduction can be performed. 

The preferred embodiments of the invention 
will now be described with reference to Fig. 1 
through Fig. 13. 

First a recording method according to the 
method for re cording and reproducing information 
of the invention is to be described. 

As shown in Fig. 2, as an energy means 2 for 
causing work function variation, a laser beam, for 
example, is used. A Te alloy of TeSe, TeSb, TeS- 
bAs, TeGeSb or the like, or an In alloy of InSe, 
InSeTJCo or the like is used as a recording medium 
i in this r:ase ; recording is performed by forming a 
local amorphous state portion as a work function 
varied portion 15 in contrast with a crystalline state 
" portion having a non-varied work function as a non- 
varied work function portion 14. That is, recording 
is performed on the basis of a distribution pattern 
of the work function varied portion 15 caused by 
work function variation in accordance with a phase 
change of the recording medium 1 . 

In a recording method shown in Fig. 3. an 
electron beam is used as the energy means 2 for 
causing work function variation. In this method, as 
the recording medium 1. a material having a peri- 
odic structure portion or a crystalline state portion 
being the work function non-varied portion 14 hav- 
ing a homogeneous work function is used. In the 
recording medium 1 , the aforesaid electron beam 
locally forms a multiple-defect introduced portion or 
a/i amorphous state portion being the work function 
varied portion 1 5. That is. a local structural change 
in the recording medium 1 brought about by the 
electron beam causes a local work function vari- 
ation or together therewith a variation of an energy 
state density distribution so that recording of in- 
formation can be performed. It is desirable to set 
an accelerating energy range of the electron beam 
from several- hundred eV to several-dozen KeV 
from the view point of recording speed or recording 
density. 

Further, in a recording method shown in Fig. 4. 
an electron beam is used as the energy means 2 
for causing work function variation. In this method, 
a material having an amorphous state portion or a 
short-term periodic structure portion which func- 
tions as thr» work function non-varied portion 14 



.».•< :u.'ii i it Ml i i ; ijt:' .1 n.dii y i H;dU;< > '< i ■' y 

ally lowering the electron beam energy, the record- 



ing medium is annealed to form a crystalline struc- 
ture portion or a regular structure portion function- 
ing as the work function varied portion 15. That is, 
information recording is performed in an almost 

5 reversed manner of the methods described with 
reference to Figs. 2 and 3. Note that in such a 
method the laser beam may be used instead of 
using the electron beam. 

By combining the recording methods men- 

w tioned above with each other, the phase change or 
structural change between the work function non- 
varied portion 14 and the work function varied 
portion 1 5 can be caused reversibfy and repeatedly 
so that recording again and erasing information can 

is be performed on the recording medium 1. 

In the recording methods above described, it 
may be possible to optimize the recording con- 
dition by monitoring the amount of electrons emit- 
ted from the portion where recording is performed, 

20 an energy distribution, or a state of infrared ray 
generation caused by heat, to detect a state 
change of the recording medium. 

To be described next are reproducing meth- 
ods. As shown in Fig. 1 (a), a laser beam as an 

25 energy means 4 for causing electrons 3 to be 
emitted is converged onto the recording medium 1. 
The difference in amount of electrons 3 emitted 
between from the work function non-varied portion 
14 and from the work function varied portion 15 is 

30 detected as intensity variation of electric current 
representing a distribution pattern of the work func- 
tion varied portion 15, whereby information is re- 
produced. As the energy means, besides the afore-, 
said laser beam, any other electromagnetic wave 

35 including an X ray, an ultraviolet ray or the like, a 
charged particle beam including an electron beam, 
an ion beam or the like, or a neutral particle beam 
may be used. In the case where a particle beam is 
used, it is desirable to select a particle having a 

ao low reactivity, for example, a particle of an inert 
element or the like in order to minimize influence 
on the recording medium 1 . 

Here, assumed that a work function at the work 
function non-varied portion 14 is *n. and at the 

45 work function varied portion, *is- Generally, apply- 
ing light (energy) of h* > * (h: Planck's constant, v. 
frequency) to the surface of a material of work 
function * causes electrons having been given 
energy from the surface of the material to be 

so emitted to exterior. Also, it is known that a slight 
current is generated because of a tunnel effect 
even in the case of h* < * . Accordingly, when the 
recording medium 1 is scanned by reference light 



. [lu,;., . .! Hmj .v function vanetJ [.ra- 

tion 15 so that electrons are rarely emitted. Detect- 
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ing the electrons 3 emitted at this moment and 
difference in current intensity of the electrons 
makes it possible to read information from the 
recording medium 1 

!n the case where the light does not meet to 
the aforesaid requirements, another light * B , of *i* 
< 4m 5 < hf R1 , or reference light kr2 of *14 > *is > 
hrR2 may be used. In this case, the electrons 3 are 
emitted from both the work function non-varied 
portion 14 and the work function varied portion 15. 
However, since there is a difference in amount of 
the emitted electrons 3 between the two portions, a 
distribution pattern of the work function varied por- 
tion can be detected on the basis of this difference 
so that information can be reproduced . 

In the case where a material having a good 
conductivity like a metal is used for the electron 
emitting source (recording medium), the amount of 
emitted electrons 3 is dominated mainly by work 
function, whereas, in the case where a material like 
a semiconductor having an electron band gap is 
used as a recording medium, a local density of 
states thereof also affects the amount of emitted 
electrons. In this case, it is possible to reproduce 
information on the basis of an energy distribution of 
the emitted electrons. 

Rgs. 5 and 6 illustrate embodiments in which 
an electromagnetic wave such as a laser beam or 
the like is used as the energy means 4 for re- 
producing information. The laser beam is con- 
verged onto the recording medium 1 by means of 
an object lens (another optical means such as a 
diffraction grating, a mirror or the like may be 
used.) so that the electrons 3 are emitted from a 
portion to which energy is concentrated. Among 
the electrons 3 when the electrons emitted from 
the upper surface of the recording medium 1 are to 
be detected, a detector 6 is disposed above the 
recording medium 1, in contrast therewith, when 
the electrons emitted from the lower surface of the 
recording medium are to be detected, the detector 
6 is disposed therebelow. Here, on the assumption 
that reproduction is performed in an atmospheric 
air, it is desirable to dispose the detector 6 within 
10 urn close to a readout portion of the recording 
medium 1. Also, in order to assure a high effi- 
ciency of detection, voltage is desirably being ap- 
plied to keep the potential at the detector positive 
relative to the recording medium 1. Especially, in 
the case where a material of good conductivity is 
used for the recording medium 1 , if the potential at 
the detector 6 is maintained in the range from 
about + 10 mV to about + 50 V, a good result can 



..;nPH ^ materia! ut ooor conductivity useo inr tn* 
recording medium 1, the efficiency of detection can 



also be improved by setting conditions according 
to each situation. 

In the reproducing method shown in Fig. 6. 
since the electrons 3 are detected behind the side 
5 to which the laser is applied, a thickness of the 
recording medium 1 aJso affects the efficiency of 
detection. In this case, the preferable thickness of 
the recording medium 1, which depends on the 
material to be used therefor, is generally same as 
w or below the depth to which the laser beam 
reaches. That is, the thicker the thickness of the 
recording medium grows, the more it is difficult for 
the laser beam to reach the lower surface of the 
recording medium 1. resulting in decrease in ex- 
75 ponential grade of a quantity of light. On the other 
hand, when the thickness decreases too much, 
most of the laser transmits through the medium 
without exerting electron, also the electron emitting 
area grows smaller so that the amount of electrons 
20 3 to be detected deci eases. 

In such a case, disposing the detector 6 in 
both sides of the recording medium to detect elec- 
trons 3 emitted upwardly and downwardly enables 
the efficiency of detection to be more improved. 
25 In Figs. 7 and 8, a charged particle beam such 

as an electron beam, an ion beam or the like is 
used as the energy means 4 for irradiating onto the - 
recording medium instead of using a laser beam in 
order to emit the electrons 3. In this case, the 
30 incident energy of the charged particle beam can 
be considered to be the energy hv of the laser 
beam as aforementioned. In an atmospheric air or 
a specific gas. an effective distance of the charged 
particle beam depends greatly on an average free 
35 path in each atmosphere. Thus, the distance from a 
charged particle beam source 18 to the recording 
medium 1 is preferably determined by referring to 
the aforesaid average free path. For example, when 
reproduction is performed in an atmospheric air by 
40 using the electron beam, it is desirable to set the 
aforesaid distance between the beam source 18 
and the recording medium 1 from 0.001 um to 1 
um, and beam accelerating voltage approximately 
1 V to 500 V. When the electron beam is used, 
45 voltage is applied to keep the potential at the 
recording medium 1 positive relative to that at the 
beam source 18. whereas when the particle beam 
having positive charge is used, negative potential is 
to be kept at the recording medium 1. In the 
so aforesaid cases, as is the case of the reproducing 
method using the laser beam, the emitted electrons 
3 can be detected by the detector 6 disposed 
above the upper surface or below the lower surface 
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age, or the like is required. 

In the embodiment shown in Fig. 7, when the 
negatively charged particle beam such as the elec- 
tron beam or the like is used, since the detector 6 
and the beam source 18 are located in the same 
side relative to the recording medium 1, moreover 
since positive potential is kept at both the detector 
6 and the recording medium 1 relative to the beam 
source 18, a part of the particle beam cannot be 
converged normally on the surface of the recording 
medium 1 by influence of an electric field caused 
by the detector 6, also the particle beam may enter 
the detector 6 to generate noise. Therefore, in such 
a case, it is desirable that potential at the recording 
medium 1 be kept from + 1 V to + 100 V relative 
to the beam source 18, while the applied voltage to 
the detector 6 is set 0.01 V to 10 V, that is 1/10 to 
1/100 of the applied voltage to the recording me- 
dium 1 , so that the dif reference in applied voltage 
between the recording medium l and the detector 
6 can be provided. 

In the embodiments described above with ref- 
erence to Figs. 5 through 8, it is possible to apply 
the light beam or particle beam as the energy 
means 4 with a predetermined incident angle rela- 
tive to the surface of the recording medium 1. 
However, since smaller diameter of the converged 
spot of the beam allows improvement in recording 
density, it is desirable to apply the beam per- 
pendicularly to the surface of the recording me- 
dium 1. Afso, the laser beam having a long wave 
length or the particle beam having lower energy 
being applied to heat the recording medium 1 to 
the extent that structure thereof will not be 
changed, reproducing information can be per- 
formed on the same principle as above by detect- 
ing the electrons 3 emitted from the recording 
medium 1 by thermal excitation in order to read the 
work function variation. 

To be described next are recording devices to 
be used in the methods for recording and re- 
producing information described above. As shown 
in Ftg. 9, the recording device 10 comprises, for 
example, the recording medium 1 for recording 
information and a detecting layer consisting of Al, 
Au, Pt. or the like for detecting the regenerative 
signals when reproducing the recorded information. 
With this, the regenerative signals can be detected 
directly from the recording medium 1 without ne- 
cessitating a separate detector provided outside of 
the device 10. By providing the recording device 
10 of such a construction in the form of a disc, 
tape, or card, it becomes possible to make use of a 



>i tne recording device hj ana from anectioi 
of a gaseous substance in an atmosphere, pres- 



ervation and handling of the recording device 10 
become simplified. 

In a recording device 11 shown in Fig. 10, an 
intermediate layer 8 consisting of an insulating 

5 layer of Si02, SiN, AhOj AIN or the like is formed 
between the recording medium 1 and the detecting 
layer 7 in order to protect from performance dete- 
rioration of the recording medium 1 caused by 
diffusion of the elements constituting the detecting 

70 layer 7 into the recording medium 1 and reversed 
phenomenon thereof- In this case, when aforesaid 
reproducing methods shown in Figs. 6 and 8 are 
performed, that is, when the detector 6 is provided 
behind the side to which the beam is applied, it is 

75 preferable to set the thickness of the recording 
medium 0.001 um to 5 um, that of the intermediate 
layer 8 (insulating layer) 0.001 um to 0.1 urn, and 
that of the detecting layer more than 0.1 um. As 
well, lead electrodes 19,19 are mounted to the 

20 recording medium 1 and the detecting layer 7 so 
that voltage can be applied respectively to enhance 
the convergent performance of the beam, whereby 
improvement can be made in detection efficiency. 
In contrast, when reproducing methods shown in 

25 Fig. 5 and 7 are performed, since the beam is 
required to transmit through the detecting layer 7 
and the intermediate layer 8 to reach the recording 
medium 1 , it is desirable that the thickness of the 
detecting layer 7 be below 0.1 um. and that of the 

3D intermediate layer 8 approximately 0.001 um to 
0.01 um. 

A recording device 12 shown in Fig. 11 com- 
prises the detecting layers 7,7 and the intermediate 
layers 8,8 on both sides of the recording medium 1 

35 in order to improve detection efficiency thereof- In 
this case, it is desirable to apply the thickness 
conditions of the layers described with reference to 
Fig. 10 to the detecting layers 7,7 and the inter- 
mediate layers 8,8, respectively. 

4o With reference to Figs 1 0 and 1 1 , when record- 

ing is performed on the basis of work function 
variation by generating a structure change by 
means of the beam heat, it is desirable to use an 
oxide or nitride, for example, Si - O, Si - N, or Al - 

45 O, Al - N, not giving a bad influence on the 
recording medium 1 or the detecting layers 7,7 by 
causing thermal diffusion or the like in the inter- 
mediate layers 8,8. 

Fig. 12 illustrates a recording device 13 prr> 

so vided in a form of disc. tape, or card for recording 
and reproducing information by means of a laser 
beam, an X ray, an ultra violet ray, or the like. The 
recording device 13 provided with a protective lay- 



in cxtHnor t>einq formed tnp> tir^t l^ypr *e the 

heam. Subsequently provided are the recording 
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medium 1, the intermediate layer 8, the detecting 
layer 7 sequentially, and at the bottom, a glass 
substrate 21 serving as both a substrate and a 
protecting layer. When the beam to be used can 
transmit through the glass substrate 21 like an 
electromagnetic wave such as light or the like, it is 
possible to reproduce information by applying the 
beam incident from the side of the glass substrate 
21. 

Fig. 13(a) shows the case where recording, 
reproducing, or erasing information is performed by 
using the recording device 13. When the recording 
device 13 is in a form of a disc to record or 
reproduce information, a row of aforesaid work 
function non-varied portion 14 and work function 
varied portion 15 is formed in concentric or spiral 
shape to be detected, by moving or rotating either 
of the energy means 2,4 or the recording device 
13, or both of them. When erasing, work function 
nnn-varied portion is to be formed. In the case 
where the recording device 13 is in a shape of tape 
or card, by moving either of the energy means 2,4 
or the recording device 13, or both of them, a row 
of the work function non-varied portion 14 and the 
work function varied portion 15 is lineally formed 
(recording), and then detected (reproducing). To 
erase the record, the work function non-varied por- 
tion is to be formed (erasing) in a straight line. In 
this case, output of the energy means 2 is modu- 
lated on the basis of a pattern according to in- 
formation to be recorded when recording. In con- 
trast, when reproducing, current intensity variation 
according to a distribution pattern of aforesaid work 
function non-varied portion 14 and the work func- 
tion varied portion 15 is detected by the detecting 
layer 7. Then the current intensity variation having 
been detected is subjected to a binary-coded sam- 
pling using an appropriate threshold value, where- 
by data represented by 1 and 0 can be obtained. 



EXAMPLE 

The recording device 13 of the invention as 
shown in Fig. 12 was obtained by laminating on the 
glass substrate 21 an Au film (the detecting layer 
7) of approximately 100 nm thick, a Si02 film (the 
intermediate layer 8) of approximately 30 nm thick, 
an InSbTe film (the recording medium 1) of ap- 
proximately 50 nm thick, and a Si0 2 film (the 
protective layer 20) in this order by sputtering 
method. 

Recording was performed by applying the laser 
beam produced by a semiconductor laser means 



rendered partially amorphous for recording infor- 
mation. It was confirmed that this amorphous por- 
tion was recrystallized reversibly by applying a 
laser beam of 10 mW. 

5 Thus, recording information was performed on 

the basis of a distribution pattern of the amorphous 
and crystallized portion, followed by grounding of 
the detecting layer 7, then applying voltage of + 5 
V to the recording medium from exterior. In keep- 

w tng this state, an Ar laser beam was converged 
(flux: 1.0 urn) by means of a lens, then irradiated 
from the protective layer 20 side to the InSbTe film 
1 under scanning, whereby a slight current inten- 
sity variation corresponding to aforesaid distribution 

15 pattern shown in Fig. 13(b) could be detected. 

The invention being thus described, it will be 
obvious that the same may be varied in many 
ways. Such variations are not to be regarded as a 
departure from the scope of the invention. 

20 There are described above novel features 

which the skilled man will appreciate give rise to 
advantages. These are each independent aspects 
of the invention to be covered by the present 
application, irrespective of whether or not they are 

25 included within the scope of the following claims. 



Claims 

3 o 1. A method for recording and reproducing 

information comprising the steps of irradiating an 
electromagnetic wave or an electron beam onto a 
recording medium, the recording medium being 
made of a material whose work function can vary 

35 according to a structural change thereof caused by 
the irradiation of the electromagnetic wave or elec- 
tron beam, to locally vary a work function of the 
medium so as to record a distribution pattern of a 
work function varied portion corresponding to the 

40 information, and reproducing the information by 
detecting the distribution pattern on the basis of a 
difference in photoelectric or thermoelectric effect 
between the work function varied portion and a 
work function non-varied portion of the medium. 

45 2. The method of claim 1 in which the record- 

ing medium is made of a material which can re- 
versibly cause crystal-amorphous phase change 
thereof. 

3. The method of claim 1 in which the record- 
so ing medium is made of Te alloy such as TeSe. 

TeSb, TeSbAs, TeGeSb. TeGe As , TeSbln or TeBi. 

4. The method of claim 1 in which the record- 
ing medium is made of In alloy such as InSe or 
InSeTICo. 
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tromagnetic wave is a laser beam. 

7. The method of claim 1 in which the record- 
ing medium is maintained at a positive potential by 
voltage application. 

8. The method of claim 1 in which the distribu- 5 
tion pattern is provided as a row in concentric, 
spiral or linear shape in the recording medium. 

9. A recording device comprising a recording 
medium made of a material whose work function 

can vary according to a structure change thereof w 
caused by an irradiation of an electromagnetic 
wave or an electron beam and a detecting layer 
being laminated with said recording medium and 
capable of detecting electrons emitted from the 
recording medium. is 

10. The device of claim 9 in which the detect- 
ing layer is made of an electroconductive material 
such as Al, Au or Pt. 

1 1 . The device of claim 9 further comprising an 
insulating layer between the recording medium and 20 
the detecting layer. 

1 2. The device of claim 1 1 in which the insulat- 
ing layer is made of Si02, SiN, AI2O3 or AIN. 

13. Apparatus for recording and/or reproducing 
information on a recording medium which com- 25 
prises material on which is, or can be formed a 
spaciaJ variation of work function involving internal 
structural variation, the apparatus including means 

for directing a wave or particle beam at the record- 
ing medium, said beam, if a recording beam, being 30 
arranged to locally vary the work function of the 
medium, and if a reproducing beam, being ar- 
ranged to apply energy to the medium to cause 
varying electron emission therefrom. 
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